Substitutions in the active site of chloramphenicol acetyltransferase: role of a conserved aspartate.
The role of conserved Asp-199 in chloramphenicol acetyltransferase (CAT) has been investigated by site-directed mutagenesis. Substitution of Asp-199 by alanine results in a thermolabile mutant enzyme (Ala-199 CAT) with reduced kcat(13-fold) but similar Km values to wild type CAT. Replacement by asparagine gives rise to a thermostable mutant enzyme (Asn-199 CAT) with much reduced kcat(1500-fold). Furthermore, Asn-199 CAT shows anomalous inactivation kinetics with the affinity reagent 3-(bromo-acetyl)chloramphenicol. These results favor a structural role for Asp-199 rather than a catalytic one, in keeping with crystallographic evidence for involvement of Asp-199 in a tight salt bridge with Arg-18. Replacement of Arg-18 by valine results in a mutant enzyme (Val-18 CAT) with similar properties to Ala-199 CAT. The catalytic imidazole of His-19 appears to be conformationally constrained by hydrogen bonding between N1-H and the carbonyl oxygen of the same residue and by ring stacking with Tyr-25.